REDUCED IGNITION PROPENSITY SMOKING ARTICLE 
AND WRAPPER AND METHOD OF AND A PPARATUS 
5 FOR PRODUCING THE ARTICLE AND WRAPPER 

Background of the Invention 
10 Field of the Invention 

The present invention relates to a smoking article and a wrapper for a smoking article that 
provide substantially reduced ignition propensity in the smoking article, particularly in a 

I cigarette, and to an in line method of and apparatus for producing the wrapper and making 

i 

smoking articles using the wrapper. 

m 
uj 

=S Description of the Prior Art 



I U 

si 



The need for a smoking article having a reduced ignition propensity is self-evident, given 
that fires have been attributed to burning cigarettes coming into contact with combustible or 
00 flammable materials. There is a recognition in the industry that the smoking article wrapper has 
a significant influence on the propensity of a lighted smoking article to ignite a combustible or 
flammable substrate that it comes into contact with, i.e., the ignition propensity of the smoking 
article. Several solutions have been proposed to solve the problem of providing a low or reduced 
ignition propensity cigarette involving modification of the smoking article wrapper. 
25 For example, it is known that the bum characteristics of a wrapper can be modified by 

adding fillers, coatings or additives to the wrapper. U.S. Patent No. 4,480,650 to Weinert 
discloses a self-extinguishing cigarette in which the interior surface of the wrapper is coated with 
clay. U.S. Patent No. 4,889,145 to Adams et al. discloses a cigarette wrapper having an area 



containing a discontinuous coating of porosity reducing composition. U.S. Patent No. 4,615,345 
to Durocher discloses a cigarette having cross-directional or circumferential bands treated with 
burn promoter wherein the untreated paper does not support combustion and the cigarette self- 
extinguishes when the cigarette burns into the untreated area of the wrapper. U.S. Patent No. 
5 4,453 ,553 to Cohn attempts to improve upon both sidestream smoke characteristics and fire 
resistance by the use of longitudinal stripes of burn rate reducing substances and optionally an 
additional layer of cigarette wrapper paper. 
? Modification of the smoking article wrapper by modifying the base paper properties in 

S certain regions or applying to the base paper a cross-directional ring or band or a cross- 

§) directional strip of paper having different properties than the base paper have been proposed. 
W 

£ For example, U.S. Patent No. 4,945,932 to Mentzel et al. discloses a cigarette wrapper paper 

Q having annular zones of low permeability formed by a batonneing process. U.S. Patent No. 

01 

f J 4,739,775 to Hampl, Jr. discloses the application of circumferential bands of paper having 
P reduced filler content onto the inside of the base paper to form smoking articles that are self- 
15 extinguishing in the two layer circumferentially banded zones. U.S. Patent No. 5,474,095 to 
Allen et al discloses a wrapper paper having cross-directional or circumferential regions with 
increased basis weight that is produced in the papermaking process by depositing additional 
material onto the base web in the papermaking machine using a drum containing a plurality of 
slits. 

20 The foregoing and other prior art attempts to reduce the ignition propensity of smoking 

articles, such as cigarettes, focus primarily upon creating zones of low permeability in the 
wrapper paper during the papermaking process and using the thus-formed paper slit to an 



appropriate width in the cigarette making process to form the outer wrapper for the cigarette. 
Insofar as is known, there has been no successful prior art process in which cross-directional 
zones of low or reduced permeability have been created on the cigarette wrapper paper in line, 
that is, during the cigarette making process. 

In addition, the use of new chemical additives in a cigarette product to form low or 
reduced permeability zones of the cigarette wrapper paper to reduce the ignition propensity of 
the cigarettes is undesirable since such additives must undergo testing to insure that there are no 
adverse effects of adding the chemicals to the cigarettes. 
5 It would be desirable to provide an in line process and apparatus for manufacturing a 

smoking article having reduced ignition propensity which does not require extensive equipment 
modifications or the use of new chemical additives that require extensive testing. It would also 
Q be desirable to provide a cigarette having reduced ignition propensity that can be made on 

i 

N slightly modified, conventional cigarette making machinery using readily available, conventional 



materials, including conventional wrapper papers and wrapper adhesives, without sacrificing the 
1 5 look, feel, taste and burn of a conventional cigarette or the speed and efficiency of the cigarette 
making machinery. 

Summary of the Invention 

The present invention provides a smoking article, such as a cigarette, having reduced 
20 ignition propensity that is made with a paper wrapper provided in line with zones of low or 

reduced permeability using conventional materials on conventional cigarette making machinery 
modified in accordance with the invention. In accordance with an important aspect of the 



invention, a conventional cigarette maker, such as a Hauni Protos cigarette maker manufactured 
by Korber of Germany, is modified to incorporate between the garniture and the wrapper paper 
bobbin an apparatus for intermittently applying to the paper wrapper a material that lowers or 
reduces the permeability of the paper in a zone in which the material is applied. 

According to another important aspect of the present invention, the low or reduced 
permeability zones applied by the apparatus to the paper wrapper are formed by an adhesive 
material conventionally used in the manufacture of cigarettes, such as the adhesive material 
conventionally used to bond the longitudinal seam of the wrapper paper ("the cigarette seam 
adhesive"), or the adhesive conventionally used to bond the filter plug wrap to a filter element 
("the filter plug wrap adhesive"), or the adhesive conventionally used to bond a filter element to 
a tobacco rod with a tipping paper ("the tipping paper adhesive"). Preferably, the low or reduced 
permeability zones of adhesive material are applied by the apparatus of the invention as 
longitudinally spaced, cross-directional bands to the inside surface of the paper wrapper, that is, 
the surface of the paper wrapper on which the tobacco rod will be placed and formed in the 
garniture of the maker apparatus, or what will become the inner surface of the wrapper of the 
finished cigarette. The porosity of the paper at the bands where the adhesive is applied to the 
paper wrapper is preferably less than about 20 Coresta units and may be from about 0 Coresta 
units to about 20 Coresta units, preferably from about 0 Coresta units to about 10 Coresta units, 
and most preferably from about 0-6 Coresta units. According to the invention, the use of 
adhesives conventionally employed in the manufacture of a cigarette product to create zones of 
low or reduced permeability in a reduced ignition propensity cigarette advantageously eliminates 
the need for the cigarette manufacturer to perform extensive testing for any adverse effects to 



consumers who use the reduced ignition propensity cigarette. 

As used in the specification and claims herein, the terms "cigarette seam adhesive," 
"filter plug wrap adhesive" and "tipping paper adhesive" include: (1) the specific longitudinal 
seam, plug wrap and tipping paper adhesive formulations that have been or may be employed by 
5 the assignee of this invention in the manufacture of cigarettes; (2) the specific longitudinal seam, 
plug wrap and tipping paper adhesive formulations that have been or may be employed by other 
cigarette manufacturers in the manufacture of cigarettes; and (3) variations of the specific 
Q formulations of (1) and (2) that make possible or facilitate the application of the adhesive to the 
5 wrapper paper for reducing paper permeability or that improve the reduction of paper 

permeability. In the case of aqueous cigarette seam adhesive formulations, aqueous filter plug 
wrap adhesive formulations, or aqueous tipping paper adhesive formulations, modified, for 
example, by an increase or decrease in the water content to facilitate drying of the applied 
adhesive or to vary adhesive viscosity for facilitating application of the adhesive to the paper in 
line or off line, are intended to be included within the meaning of the terms "cigarette seam 
1 5 adhesive," "filter plug wrap adhesive" and "tipping paper adhesive." Similarly, conventional 
adhesive formulations with an increase or decrease in the solids content of the formulations, for 
example, to alter the permeability characteristics of those portions of a paper to which one of the 
formulations is applied, are also intended to be included within the definition of the terms 
"cigarette seam adhesive," "filter plug wrap adhesive" and "tipping paper adhesive." 
20 The smoking article of the invention comprises a rod of smokable material, such as 

tobacco, disposed in a wrapper and having a first end, a second end opposite the first end and a 
longitudinal axis extending from the first end to the second end. The wrapper of the invention 
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comprises an elongated strip of paper material to which has been applied one or more bands, 
zones or regions of a cigarette seam adhesive, a filter plug wrap adhesive or a tipping paper 
adhesive in a cross-directional orientation which reduces the permeability of the paper in the 
band(s), zone(s) or region(s). As used in the specification and claims herein, the term "cross- 

5 directional" means in a direction transverse to the longitudinal axis of the paper strip, though not 
necessarily perpendicular to the longitudinal axis of the paper strip. The term "cross-directional" 
excludes the longitudinally-oriented cigarette seam adhesive of a conventional cigarette and any 

° essentially longitudinally-oriented adhesive application to a cigarette, such as that disclosed in 

f copending U.S. Application Serial No. 09/740,321 filed December 1 8, 2000 and assigned to the 

fU 

tj| assignee of the present invention. 

1 The bands, zones or regions of the cigarette seam adhesive, filter plug wrap adhesive or 

Q tipping paper adhesive are preferably applied in line, that is, on the cigarette making machinery 
W during manufacture of the cigarette by an apparatus constructed according to the invention. The 
P in line apparatus of the invention generally comprises a paper preheater, a "glue pot" assembly 
15 and a paper dryer mounted in series on a conventional cigarette maker between the paper bobbin 
and the garniture of the cigarette maker. The wrapper paper is wound onto a large bobbin from 
which it is payed out as an elongated strip under slight tension as is conventional. The paper 
strip passes through the preheater where it is heated up to a temperature of from about 180°C to 
about 220°C, and preferably a temperature of about 200°C. Preheating of the paper strip is 
20 optional, but it can advantageously assist in the evaporation of the adhesive solvent, e.g., water in 
the case of an aqueous-based adhesive. The preheater is preferably an IR (infrared) heater or 
other type of heater that has a relatively short response time, that is, heats up and cools down 



relatively quickly. A large mass heater or "block" heater is not preferred since it has a very long 
response time and could take an excessive time period to heat up during start-up of the cigarette 
maker and could scorch the paper strip when the maker speed is reduced. 

The "glue pot" assembly comprises a pair of counter-rotating rollers, more specifically, a 
pattern roller and an application roller, that rotate at a circumferential speed identical to the 
payout speed of the wrapper paper strip. The rollers are partly enclosed in a drip box that 
catches any adhesive that drips, spatters or is thrown by centrifugal force from the rollers. An 
adhesive feed shoe is located between the counter-rotating rollers so as to feed the cigarette seam 
adhesive, filter plug wrap adhesive or tipping paper adhesive to the pattern roller immediately 
§ upstream of the nip between the rollers. The pattern roller is preferably a gravure or intaglio 
roller provided with a plurality of circumferentially spaced transverse grooves for transferring 
the adhesive to the application roller in circumferentially spaced locations on that roller. The 
application roller is positioned to bear with a slight upward pressure against the paper strip so as 
to transfer the adhesive to the preheated paper in longitudinally spaced, cross-directional bands 
15 of a predetermined width and spacing. 

After the adhesive has been applied to the paper, the paper strip passes through an IR 
paper dryer downstream of the glue pot assembly and upstream of the garniture of the cigarette 
maker. The adhesive and paper are dried sufficiently in the IR paper dryer so that the paper with 
the spaced, cross-directional adhesive bands applied to it does not tear when it is wrapped about 
20 the tobacco rod in the garniture. 

Although an important aspect of the present invention is the in line application of bands 
of adhesive to a paper wrapper for a smoking article to reduce ignition propensity of the smoking 
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article, offline application of a cigarette seam adhesive, filter plug wrap adhesive or tipping 
paper adhesive during or after the papermaking process is also contemplated for the smoking 
article and paper wrapper of the invention. 

With the foregoing and other objects, advantages and features of the invention that may 
become hereinafter apparent, the nature of the invention may be more clearly understood by 
reference to the following detailed description of the invention, the appended claims and to the 
several drawings forming a part hereof. 

Brief Description of the Drawings 

FIG. 1 is a cross-sectional view of a cigarette smoking article of the invention having a 
paper wrapper made according to the invention; and 

FIG. 2 is a schematic side view of the apparatus of the invention for making the smoking 



fU article and wrapper according to the invention. 



15 Detailed Description of the Invention 

Referring now to the drawings, an embodiment of a reduced ignition propensity smoking 
article of the present invention is shown in FIG. 1. A smoking article, shown in FIG. 1 as a 
cigarette 10, includes a generally cylindrical rod 12 of a charge or roll of smokable filler material 
14 contained in a circumscribing wrapping material 16 with a longitudinal axis A. The wrapping 
20 material or wrapper 1 6 is preferably a paper material that overlaps along a longitudinal seam (not 
shown) at which the overlapping portions of the wrapper are bonded together with a cigarette 
adhesive in a conventional manner. The rod 12 is typically referred to as a "smokable rod" 



seam ; 



or a "tobacco rod." The cigarette 10 has a first free end 18 and a second end 20 opposite the first 
end 18. The ends 18, 20 of the tobacco rod are "open," i.e., are not covered by the paper wrapper 
material 16. 

The cigarette 10 typically includes a filter element 22 or other suitable mouthpiece 
attached at the second end 20 of the tobacco rod 12 by means of a circumscribing tipping paper 
24 such that the filter element 22 and tobacco rod 12 are axially aligned in an end-to-end 
relationship, preferably abutting one another. Filter element 22 also has a generally cylindrical 
'fl shape, and the diameter thereof is essentially equal to the diameter of the overwrapped tobacco 
*3 rod 12 The filter element 22 comprises a filter material 26 circumscribed with an overlapping 

ru 

!| paper plug wrap 28, the overlapping portions of which are bonded together with a filter plug 
J wrap adhesive. 

Tipping paper 24 may circumscribe both the entire length of the filter element 22 and an 
adjacent region or length of the overwrapped tobacco rod 12. The inner surface of the tipping 
paper 24 is secured to the outer surface of the plug wrap 28 and a portion of the outer surface of 
1 5 the wrapping material 1 6 of the tobacco rod, using a suitable tipping paper adhesive. Typically, 
the filter element 22 has a length that ranges from about 20 mm to about 35 mm and a 
circumference of about 16 mm to about 28 mm. The filter material 26 can be any suitable 
material such as cellulose acetate, polypropylene, tobacco material, or the like. The smokable 
filler material 14 employed in the manufacture of the smokable rod can vary as is known in the 
20 art and may be preferably an "American blend" of tobacco materials. As used herein, "packing 
density" means the weight of the filler material that occupies a unit volume within the smokable 
rod. For smoking articles according to this invention, the packing density generally ranges from 
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about 100 mg/cm 3 to about 300 mg/ cm 3 . The cigarette 10 may be provided with an air dilution 
means, such as a series of perforations 29, each of which extend through the tipping material 24 
and plug wrap 28. 

Typical wrapping materials 16 are paper materials which contain about 55 to about 95 
weight percent, preferably about 65 to about 90 weight percent cellulosic material; and about 5 to 
about 45 weight percent, preferably about 10 to about 35 weight percent inorganic filler. The 
preferred inorganic filler is calcium carbonate, although other fillers and combinations of other 
fillers with calcium carbonate can be employed. Preferred paper wrapping materials contain up 
to about 45 percent, more preferably up to about 35 percent, and most preferably about 25 to 
about 35 percent, by weight of calcium carbonate. The inorganic filler provides a desired opacity 
to the paper. The preferred papers also contain flax fibers, wood pulp, esparto fiber, sisal fibers, 
or other cellulosic material to provide a cellulosic base web. Mixtures of two or more types of 
cellulosic materials can be employed. The selection of inorganic fillers and, cellulosic materials 
for the manufacture of smokable rod wrapping materials will be apparent to the skilled artisan. 

The cigarette wrapper 16 is provided preferably on its inside surface with one or more 
cross-directional or circumferential bands 30 of an adhesive, such as a cigarette seam adhesive, 
filter plug wrap adhesive or tipping paper adhesive. If desired, the adhesive bands 30 may be 
applied on the outside surface of the cigarette wrapper 16 as shown in dashed lines in FIG. 1. 
The bands 30 preferably have a width longitudinally of the cigarette 10 of more than 2 mm and 
preferably a width from about 5 mm to about 20 mm. When there are two or more bands 30 
applied to the wrapper, the bands are spaced apart along the longitudinal axis A of the cigarette 
more than about 10 mm, preferably from about 20 mm to about 25 mm. The bands 30 do not, 

10 



but may, extend to the longitudinal edges of the cigarette wrapper 16, and preferably extend to 
about 1 mm from each edge of the wrapper thereby leaving about a 1 mm adhesive gap at each 
edge. The weight of a single band 30 of the applied adhesive on a cigarette wrapper 16 may 
vary, but is preferably in the range of from about 1 mg to about 1 .5 mg. 

The porosity of the paper wrapper 16 at the region of the paper where the adhesive bands 
30 are applied is preferably less than 20 Coresta units and may be from about 0 Coresta units to 
about 20 Coresta units, preferably from about 0 Coresta units to about 10 Coresta units, and most 
preferably from about 0-6 Coresta units. The thickness of the applied adhesive bands 30 must be 
sufficient to achieve an appropriate porosity to accomplish reduced ignition propensity of a 
smoking article, but is not critical to practice of the invention. Nevertheless, for use in the 
=C manufacture of cigarettes, the band thickness, whether applied in line or off line, or on the inside 
5 or outside of the cigarette wrapper, must be compatible with high speed cigarette manufacture 
with respect to, for example, wrapping the tobacco rod in the garniture of the cigarette maker 
and, in the case of in line adhesive application, drying of the adhesive. 
1 5 The adhesive bands 30 are formed on the paper by application of a conventional adhesive 

formulation to one surface of the paper wrapper, preferably to that surface of the paper that will 
become the inside surface of the cigarette wrapper as described in more detail hereinafter. Such 
adhesive formulation may be the cigarette seam adhesive used to bond together the overlapping 
portions of the wrapper 16 along the longitudinal seam of the cigarette, the filter plug wrap 
20 adhesive used to bond together the overlapping portions of the filter plug wrap 28, or the tipping 
paper adhesive used to bond the tipping paper 24 to the outer surfaces of the plug wrap 28 and 
the paper wrapper 16. Preferably, the cigarette seam adhesive is used for the bands 30 because 

11 
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of its known compatibility and physical characteristics when applied as the adhesive for the 
longitudinal seam of the paper wrapper 16. 

One cigarette seam adhesive formulation suitable for application to the paper wrapper 16 
to form the bands 30 is an adhesive formulated by the assignee of the present invention under the 
5 designation CS-1242. The CS-1242 formulation is an emulsion-based adhesive consisting of 
about 87%-88% by weight of an ethylene vinyl acetate (EVA) copolymer E sold under the 
designation Resyn 32-0272 by National Starch & Chemical Company of Bridgewater, New 
? Jersey and about 12%- 1 3% by weight of an adhesive concentrate stabilizer known as AC-9 and 
1 made by the assignee of the present invention. The AC-9 adhesive concentrate stabilizer consists 
{g of about 92% by weight of water and solids of about 8% by weight of a polyvinyl acetate resin 
% sold under the designation Airvol 205 by Air Products & Chemicals, Inc. of Allentown, 
O Pennsylvania. The CS- 1 242 formulation has a viscosity in the range of from about 200 to about 
600 centipoise, a percent by weight of solids from about 48% to about 50%, and a pH range from 
about 4.0 to about 6.0. It should be understood that variations in the foregoing weight 
1 5 percentages are possible depending on the film-forming capability of the adhesive (the reduction 
of permeability of the paper where the bands are applied) and the ability of the adhesive to be 
applied in line (the rheology, the drip and spatter resistance characteristics and the like). 

The invention is not intended to be limited to the aforedescribed CS-1242 cigarette seam 
adhesive, but may be practiced using other adhesives that are conventionally used in the 
20 manufacture of cigarettes, or that may be developed for future use in the manufacture of 

cigarettes, or that may be developed specifically for use according to the present invention. For 
example, many other types of adhesives have been used as cigarette seam adhesives and, in 

12 



general, have viscosity ranges from about 100 centipoise to about 3000 centipoise, solids content 
ranges of from about 40% to about 65%, and pH ranges from about 2.5 to about 9.0. A typical 
range of properties for an emulsion type cigarette seam adhesive used on a high speed (about 
8000 cigarettes per minute) cigarette maker is a viscosity of about 200 to 1000 centipoise, a 
solids content of about 47% to 55% by weight and a pH of about 4.0 to 6.0. 
The following example illustrates the invention: 

EXAMPLE 1 

Five sets of eight Camel® Light 85 mm long cigarettes (the "control cigarettes") were 
manufactured on a Lab Protos cigarette making machine using standard commercial Camel7 
Light 85 mm cigarette components and tested for ignition propensity in Tests 1-5 described 
below. Five sets of eight test cigarettes (Tests 1-5) of the invention (the "invention cigarettes") 
are manufactured on the same Lab Protos cigarette making machine using standard commercial 
Camel® Light 85 mm cigarette components, except for the paper wrappers. The paper wrappers 
for the invention cigarettes were conventional cigarette wrapper paper manufactured by The 
Ecusta Division of the Glatfelter Company of Pisgah Forest, North Carolina under the paper 
designations 456 (Tests 1 and 2 of the invention cigarettes) and 454 (Tests 3, 4 and 5 of the 
invention cigarettes). For the invention cigarettes, cross-directional bands of the CS-1242 
cigarette seam adhesive described above were applied to the inside surfaces of the 456 and 454 
cigarette papers in 5 mm widths spaced apart 20 mm. The invention cigarettes were wrapped on 
the Lab Protos maker with the adhesive banded papers and a filter was added to each of the 
cigarettes with tipping paper in a conventional manner. The control and invention cigarettes of 

13 



Tests 1, 2, 3 and 4 were tested on 10 layers of Whatman #2 filter paper in accordance with the 
Cigarette Extinction Test Method of the National Institute of Standards and Technology (NIST). 
The control and invention cigarettes of Test 5 were tested on 3 layers of Whatman #2 filter 
paper also in accordance with the NIST Cigarette Extinction Test Method. The results of these 
tests are shown below in Table I. 
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The results of Tests 1-5 set forth in Table I above yielded the following results. Two 
(2) cigarettes or 25% of the eight invention cigarettes of each of the Tests 1 and 2 self- 
extinguished in the holder and one (1) cigarette or 12.5% of the eight invention cigarettes of 
each of Tests 3 and 4 self-extinguished in the holder. The remaining invention cigarettes of 
Tests 2, 3 and 4 self-extinguished on the paper substrate, while in Test 1 five (5) of the 
invention cigarettes self-extinguished on the paper substrate and only one (1) invention 
cigarette had a full length burn. Therefore, in accordance with the test method used, 100% of 
the invention cigarettes in Tests 2, 3 and 4 self-extinguished and 88% of the invention 
cigarettes in Test 1 self-extinguished. In contrast, 100% of the control cigarettes in Tests 1-4 
did not self-extinguish, but had a full length burn. 

Test 5 was conducted with only three layers of paper substrate under the NIST test 
guidelines. Still, 75% of the invention cigarettes self-extinguished, while 100% of the control 
cigarettes did not self-extinguish, but had a full length burn. 

Referring now to the schematic representation in FIG. 2 of the drawings, the method and 
apparatus of the invention will now be described. A portion of a conventional Hauni Protos 
cigarette maker manufactured by Korber of Germany is shown and designated generally by 
reference numeral 40. The modification to the maker 40 according to the present invention 
comprises an adhesive applicator apparatus that is designated generally by reference numeral 50. 
The maker 40 includes a large bobbin 42 with a paper strip or cigarette wrapper P wound 
thereon. Bobbin 42 is mounted for clockwise rotation beneath the maker garniture 44 and printer 
section 46. As the paper strip or wrapper P is unwound from the bobbin 42, it passes around an 
arrangement of rollers 48 to take up slack in the strip P and maintain a certain amount of tension 
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on the paper strip as is well known in the art. 

After the paper strip P passes through the printer section 46, it travels to the adhesive 
applicator apparatus 50 of the invention where it first passes through a paper preheater 52, 
preferably an infrared (IR) heater, where the paper is preheated to a temperature in the range of 
5 about 1 80°C to about 220°C, preferably about 200°C. Preheating of the paper web P is optional, 
but preferred, especially in the case of a high speed cigarette maker where preheating the paper 
can advantageously assist in evaporating the solvent for the subsequently applied adhesive. 
? The preheated paper web P travels next to the adhesive applicator assembly 54, 

2 sometimes broadly referred to in the art as a "glue pot." The adhesive applicator assembly 54 
comprises a pair of counter-rotating rollers 56, 58, which counter-rotate in the directions shown 
by the arrows in FIG. 2, and an adhesive feed shoe 60. A drip box 62 encloses the lower 

g portions of the rollers 56, 5 8 to catch any adhesive that drips, spatters or is thrown by centrifugal 

Cm 

P| force or otherwise from the rollers. Rollers 56, 58 are engaged to counter-rotate at identical 
2 peripheral speeds which also correspond to the speed of the paper strip P at the point T where the 
15 paper strip tangentially contacts the peripheral surface of roller 56. Speed control systems for 
moving and rotating machine components at precise predetermined speeds and for maintaining 
zero relative speed between moving and rotating machine components are well known in the art 
and need not be described further herein. 

Roller 56 is an application roller and roller 58 is a pattern roller, preferably a gravure or 
20 intaglio pattern roller provided with a plurality of circumferentially spaced transverse grooves in 
a manner well known in the printing art. Adhesive feed shoe 60 is located between the counter- 
rotating rollers 56, 58 so as to feed an adhesive, such as a cigarette seam adhesive, filter plug 
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wrap adhesive or tipping paper adhesive, to the pattern roller 58 immediately upstream of the nip 
between the rollers. As the rollers 56, 58 counter-rotate, the adhesive is transferred from the 
transverse grooves on the pattern roller 58 to the application roller 56 in circumferentially spaced 
locations on the peripheral surface of the application roller 56. The application roller 56 is 
5 positioned to bear with a slight upward pressure against the paper strip P at point T so as to 
transfer the adhesive to the preheated paper strip P in longitudinally spaced, cross-directional 
bands 30 (FIG. 1) of a predetermined width and spacing as described above. 
5 After the adhesive has been applied to the paper strip P, the paper strip passes through an 

2 IR paper dryer 64 downstream of the adhesive applicator assembly 54 and upstream of the 

153 1 

s : : 

f3§ garniture 44 of the cigarette maker 40. After passing through the dryer 64, the paper strip P with 
W 

=P the cross-directional bands 30 on one surface thereof travels via another arrangement of rollers 

C3 66 to the garniture 44 where it is formed about a tobacco rod and bonded along an overlapping 

On 

longitudinal seam formed by the longitudinal side edges of the paper strip P. The adhesive and 
pf paper strip P are dried sufficiently in the IR paper dryer 64 and during passage over the roller 
15 arrangement 66 so that the paper with the spaced, cross-directional adhesive bands 30 applied to 

it does not tear when it is wrapped about the tobacco rod in the garniture 44. 

It will be appreciated by those skilled in the cigarette making art that the adhesive 

applicator apparatus 50 shown in FIG. 2 will cause the adhesive bands 30 to be applied to the 

inside surface of the paper cigarette wrapper, i.e., the surface confronting the tobacco rod, as is 
20 preferred. However, it will also be appreciated that the adhesive applicator apparatus 50 can be 

arranged on the maker 40 so that the adhesive bands 30 will be applied to the outside surface of 

the paper cigarette wrapper if that is desired. 
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According to the method of the invention, longitudinally spaced, cross-directional bands 
of an adhesive are applied in line to a paper cigarette wrapper at a location between the paper 
bobbin and the garniture of a cigarette maker. The bands may be applied by rollers of an 
adhesive applicator apparatus as described above or may be applied by any other suitable 
process, such as 

Although certain presently preferred embodiments of the invention have been specifically 
described herein, it will be apparent to those skilled in the art to which the invention pertains that 
variations and modifications of the various embodiments shown and described herein may be 
made without departing from the spirit and scope of the invention. Accordingly, it is intended 
that the invention be limited only to the extent required by the appended claims and the 
applicable rules of law. 
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